A role for mast cells and the vasoactive amine serotonin in T cell-dependent immunity to tumors.
The involvement of mast cells in anti-tumor resistance was studied by employing 2 strains of mast cell deficient but otherwise immunocompetent mice on a C57BL/6 (H-2b) background (W/Wv and Sl/Sld) and their respective normal +/+ littermate controls. Sensitization of control mice with irradiated semisyngeneic B16 melanoma cells (H-2b) resulted in protection against subsequent challenge with viable B16 cells, in contrast to sensitization of either W/Wv or Sl/Sld mice. The involvement of serotonin in antitumor resistance was studied by employing 2 serotonin active drugs: reserpine, that depletes mast cells of serotonin; and methysergide, a serotonin antagonist. Sensitization of BDF1 mice with irradiated B16 cells and sensitization of DBA/2 mice (H-2d) with irradiated SL2 cells (H-2d) resulted in protection against subsequent challenge with viable B16 cells and viable SL2 cells, respectively. Treatment with either reserpine or methysergide resulted in a decreased protection. Delayed-type hypersensitivity (DTH) footpad responses to allogeneic L5178Y (H-2d) tumor cells in C57BL/6 mice showed a biphasic reaction pattern, similar to that found in DTH responses to simple reactive haptens, such as picryl chloride. Moreover, the early swelling responses were also dependent on T cells and on mast cells. BDF1 mice carrying a semisyngeneic L5178Y tumor on the chest showed an early swelling response after footpad challenge but no late response, possibly indicating that selective down regulation of the late component of DTH was associated with progressive tumor growth in these animals. The biphasic patterns of DTH to both tumor cells and picryl chloride and the T cell and mast cell dependence of both antitumor resistance and DTH to tumor cells suggest that T cell-dependent activation of mast cells to allow entry of mononuclear leukocytes into sites of tumor growth is similar to the mechanism that occurs in DTH.